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, as consumable electrodes. This method proved less efficient than electroslag 
: remelting. The ingots subjected to this process have to be roughed pefore forge 
ing, in the same Way as the conventional ingots, while this is not necessary 

for ingots’ remelted by the electroslag process. The chemical composition of 
EI847 steel after vacuum remelting only changed in such a way that «cme silici- 
um, niobium and manganese cinder was formed, whereas after electroslag remelt- 
ing there is some sulfur and silicium cinder. The silicium content decreased 
in the various heats by about 0.05 - 0.15%. The niobium-carbon ratio is at 
least 8 in the steel produced by the various methods tested and electroslag re- 
melting. This ratio ensures 8 high resistance to intergranular corrosion when 
checked according to the AM(AM) method [roct 6032-58 (GOST 6032-58) |. As to 
nonmetallic inclusions the purest grade was obtained when smelting 4 fresh 

—. charge with rimming and deoxidizing with aluminum powder under white 818g and 
by adding niobium in the form of a nickel-niobium master alloy or ferro-niobium 
with a Low silicon content, followed by electroslag remelting. The amount of WA 
nonmetallic inclusions decreased in this way by & factor of 1.5 ~ 4, The tech- 
nological ductility of EIS47 steel 4nereased when casting tock place under the ss 
conditions described above. An additional reduction of the bath at the end of 
the refining period by metallic calcium increases the amount of prittle silicate 
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and globular inclusions, but, at the same time also raises the steel ductility 
at high temperatures (this 4s contrary to the general opinion that inclusions 
lower the steel ductility). The highest degree of ductility in hot deformaticn 
(torsion) can be obtained in steel remelted with ANF-1P slag and a test slag 
containing 30% Al203, 30% CaO and 4O% CaFa. Vacuum-remelted steel is more duc- 
tile at 1,000 - 1,100°C than steel produced by electroslag remelting, at 1,150 
the ductility is about the same for both kinds of steel, while at higher tem- 
peratures the ductility of vacuum steels decreases and that of electroslag-re-~ 
melted steels does not change up to 1,3009C. The electroslag remelting tests 
were carried out by S.A. Leybenzon, Engineer (‘Dneprospetsatal'" Plant) and B. 
I. Medovar, Doctor of Technical Sciences, Yu.V. Latash, Candidate of Technical 
Sciences and B.I, Maksimovich, Engineer [Institut elektrosvarki im. Ye.0. Pato- 
na (Eleotic Welding Institute im. Ye.0. Paton) |. There are 5 figures, 4 tables 
and. 3 Soviet-bloc references. 


ASSOCIATION: Zavod "Piektrostal'” ("Elektrostal'" Plant) 
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AUTHORS: Kablukovskiy, A.F., Simonoy, V.1., Zuyev, T.I,, Vorob'yev, Yu.K, 

TITLE: Intensified Melting in Are Furnaces ok eres 

PERIODICAL: — Metallurg, 1960, No. 9, PP. 19 - 20 

TEXT: when melting UWX15 (ShKh15) ball bearing steel in electric are fur- 


naces at the tpiektrostal'" Plant, diffusion deoxidation during the reduction 

- period and holding of the metal under carbide slag takes not. less than one hour. 
Ferrochromium is added to the deoxidized metal 40 minutes after the onset of 
refining, The carbide slag is ccnverted into white slag 10-15 minutes prior to 
teeming, and ferrosilicide lumps are supplied to the furnace, Prior to teeming 
the metal into the ladle, it is deoxidized with aluminum lumps (0.4 kg/ton). Tre 
total refining time is 1 hour ho min - 2 hours 10 min, _A new method was developed 
to raise the efficiency of 20-ton aro furnaces when melting ShKh15 steel without 
impairing the quality of the metal, Tnis technology differs from the conventional 
method as follows: a) partial dephosphorization and melting of the charge are com- 
bined by adding lime and ore to the pool at the end of the melting period; b) suf. 
ficient degassing of the metal is ensured by a reduced carbon content at the be- 


- Card 1/2 


APPROVED FOR RELEASE: 03/14/2001 CIA-RDP86-00513R001860830004-1" 


"APPROVED FOR RELEASE: 03/14/2001 CIA-RDP86-00513R001860830004-1 


bz perenne ree tee senses pee neo 


| Hbbeyhooe, 9/09/02 


Intensified Melting in Are Furnaces 


ginning of the oxidizing period and by pamevind not. less: thai 0 <30% carbon during 

“ bubbling; .c) the metal is preliminary deoxidized at the end of the oxidizing 
~. perfod with refined cast iron containing 4.0 - 4.5¢ Cc, 8.0- 0.0% Mn and not over 
os" 0.030% P in an-amount: of 7.5-12.5 kg/t; d) additional deoxiilizing of the metal . 


prior to the formation.of reducing slag with silico-chromium lumps (5.0-6.0 kg/ 
ton)..and aluminum (0,4 kg/ton); .¢). addition of the main por'iton of ferrochromium 


| tothe bare metal.without preliminary diffusion deoxidation; 1) deoxidation of. 


the slag with coke powder and 75% ferrosilicide and final deoxidation of the metal 

with aluminum lumps (0.5 kg/ton) prior to teeming; g) the total reducing time ts 

60-70 min, The contamination of the metal in both cases was almost equal, The 

melting time with a fresh charge was reduced by 48 min; in remelting of waste 

it was reduced by 33 min i,e, by 15-19%, The average economy in electric power 

was 47 kwh/ton in remelting and 75 kwh/ton gn a fresh SHA yiteseotly me 
pe ip used for mel Ying 12XHBA (12KhN3A)') 18XHBA (18 KhNvA) \© 4OX (40Kh)', 9X BI 

EKnhVG) Ccocon {6032A Mand other structural and instrument steels at the Elektro. 

(ee Plant, A table is given containing technical and economical data of ex- 

perimental and conventional melts, 

ASSOCIATION: "Elektrostal'" zavod (Elektrostal' Plant) 
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Experimental investigation of additional resistance during the 
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1, Odesskiy institut inzhenerov morskogo flota (for Vorob'yev). 
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TITLE: Method of calculating the integral of the wave resistance of a vessel moving 
in deep end in shallow water 


SOURCE: AN AzerbSSR. Izv. Ser fiz-tekhn i matem n, no. 6, 1965, 39-45 


TOPIC TAGS: hydraulic resistance, inland vessel data, merchant Vessel data, integra- | 
tion, Bessel function, computer programming i 


ABSTRACT: In view of the fact that the standard formulas given ‘for the wave resist- 
ance are too complicated for use for real vessels and are not sufficiently accurate, 
the author modifies the integral equation derived for the weve resistance by N. Ye. 
Kochin (Collected works, vol II, AN.SSSR, 1949) to a form more, .:onvenient for calc 
tion. This is done by going over from integration over the surface to integration | 
over the diametral plane and using contour integration and approximations for the « 
Bessel functions involved in the calculations. The result is a set of equations oe 
is suitable for computer programming. It is shown further that the wave resistance: 
in shallow water can be represented os the sum of the wave resistance of the same *\: 
vessel in deep water and a correction which takes into account the limited depth of. 
the fairway. Orig. art. has: 49 formules and 3 figures. ee 
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It is then shown that the integrals T, and I, can be ovaluated if 


_ 92, 2) = V cos (n,"2) 
is assumed, This analysis yields a sum of individual wave impedances for the 
ship, In particular, Ry, 18 found to be the sane ag R,, with an additional cor- 


rection tarm to account for the finite water depth, Orig, art, has: 17 equa~ 
tions, 
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: TITLE: On a singularity of the integral of wave resistance 

| aes : 
jSOURCE: Nikolayev. Korablestroitel'nyy institut. Sudostroyeniye 1 morskiye 
| Sooruzheniya, no. 2, 1966. Sudostroyeniye (Shipbuilding), 15-19 


| norte TAGS: wave mechanics, hydrodynamic theory, ship, integral. equation 
| , 


fas The author considers wave resistance defined as: 


me > 4, 9393 
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1) = fexo(— 2) (ae om atria, 


Card 1/3 


APPROVED FOR RELEASE: 03/14/2001 CIA-RDP86-00513R001860830004-1" 


"APPROVED FOR RELEASE: 03/14/2001 CIA-RDP86-00513R001860830004-1 


ERATE SS 


IRR Ensen acumen mnie 


2+ nem ae ne ee me 6 ot OF 2 ge ert eNO cannes 


ACC NR: AT7004008 
t 


iP is the density of the liquid, veg/V2, V is the velocity of the ship, g is the ac- 
‘celeration due to gravity, S is the wetted surface of the hull, q(x y 32) is the 
[density of sources continuously distributed over surface J. Changing the order of 
integration and making the substitution secésch u/2 gives 


4x 
Ss s 
F(a, 6, ¢, d) = Ey(a, 6, c) + E,(a, 6, d), 
3 Bh = Jexp (—achlt) cos(s ch 4) cos (434) ch'idu, * (4) 
a= vlz+9, bmv(x—t), cm do (y—n), dm try +). 


‘This equation may be transformed so that integration is done with respect to the dia- | 
metric plane of the ship. Sq instead of with respect to the surface S: 


s i , Se? ; 

; Ryn — FE S Jute. Ye 2) 8 2¢, Ne 0) BF (a, b,¢, d) de dz dt dx; 6) 
/ wo a an Wecay ; . 
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tere yef(2, 3) is the equation of the wetted surface of the hull, x(a, y, #) is the 
coerficient of density of the sources distributed over surface S, L is the lengtn of 
the ship and fis its draft. It is shown that the functions £, and E> are integrable 
with respect to the diametric plane of a ship on the free surface of the liquid, and 
thus that formulas (3)-(5) are applicable to calculation of the wave resistance of a 
surface vessel. Orig. art. has: 1 figure, 16 formulas. 
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Reduction of FeVo.6Fe1,4% solid solution under equilibrium 
conditions, Dokl. AN S8SR 166 no.3:664-667 Ja '66, 

(MIRA 19:1) 
1, Institut metallurgii, Sverdlovsk. 2, Chlen-korrespondent 
AN SSSR (for Chufarov), Submitted June 29, 1965. 
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TITLE: Bending of a rod with consideration of warping of the crosa secticn under 
shear and torsion ps a 


SOURCE: Ref. zh. Mekhanika, Abs. 5V535 


REF SOURCE: Dinamika i prochnost' mashin. Resp» mezhved.:. nauchno-tekhn. 6b., vyp. 1, 
1965, 125-131 ; F 


-| TOPIC TAGS: bending strength, warping, shear stress, torsion stress, rod 


ABSTRACT: The function of torsion and warping from shear during bending of a pris- 
matic rod by a transverse load is sought on the basis of the Lagrange variational 
principle. An approximate solution is obtained, however, ‘in the particular case of an 
overhanging rod loaded by a concentrated force the final formulas agree with the well~| Tam 
known solution of Saint Venant. The author, assuming warping from shear, finds the : 
form factor of the cross section under shear. Formulas are also derived which deter- 
mine the position of the center of bending of a rod with an arbitrary cross section. a 
Tne effect of the initial curvature of the rod on the position of the center of bend- \ 
ing is exasiined. (Translation of abstract) V. V¥,. Heshcheryakov “4 
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USSR/Electronics (Contd) = Jal/ang 48 
&lso assumed that the purely imaginary roots, if 
they exist, are knowm for M=M aud pA=jy. Aa an 

example, Gurvite' problem is ‘soly $4 far an equation | 
of the form P(A)chAF QOOAPGH A=: O, where — 
PCA) and @(a)are polynomie’s.;, Submitted is 
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Contacts of cylindrical bodies, Uch. sap. len.un.n0.1141189~199 149, 


MIRA 
(Elastic solids) ( 2013) 
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33890. © Soprikasanii, Tsilindrichyeskikh Tyel. Uchsn. Zapiski. (Lyeningr. Gos. Un-t 
Ip. Thdinoray, Syeriya Fatyem. Nauk VYP. 17, 1949, C.189-99 


SO: Letopis' Zhurnal'nykh Statey, Vol. 46, Moskva, 1949, 
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“Method of Numerical Integration of a Type of Equa- 
. tdons of Mathematical Physics and Its Application 
to Problems of Electron Optics,” Yu. V. Vorob'yev 


“"Zhur Tekh Fiz" Yol XXII, No 7, pp 1166-1173 


- Analyzes the case in which the coeffs of a linear 
differential eq of ©d order are given numerically 
ine table. This method is applied to solns, 

. coutg singularities of familiar type. The applica- 

.;° tion of this method to soln of paraxial optics of 

...@€lec immersion lenses 1s outlined. Received 

2 Oct 51. - . 


“223786. 


APPROVED FOR RELEASE: 03/14/2001 CIA-RDP86-00513R001860830004-1" 


eee 


APPROVED FOR RELEASE: 03/14/2001 CIA-RDP86-00513R001860830004-1" 


"APPROVED FOR RELEASE: 03/14/2001 


SETAE Fe TS 


CIA-RDP86-00513R001860830004-1 


‘ 

N Qo RO if EV, Vu . Vi ' Seeerennyeagre 
SUBJECT USSR/MATHEMATICS/Functional snalysis CARD 1/2 PG - 477 ie) 
AUTHOR YOROB'EV Ju.V- 

TITLE Moment theory for non-selfadjoint linear operators. 


ie -PRRYODICAL  Uspechi mat.Nauk 111 2, 161-167 (1956) 
reviewed 1/1957 


The present paper is 6 generalization of earlier publications of the author 
(Vapechi mat.Nauk 2, 1, 83-90; ibid. 10, 1, 89-96). Let the linear bounded 
operator A be defined in the whole Hilbert space. Let 2, be an element of A. 


- Let be given the following sequences 


a> 


n 
ay? z, = Azo» Bo 2 A tyseeees%, * AM geror 
Let H, be the linear closure of 3,9249+++1%y_4° Let 8 be the projection of 
zn into H). A sequence of the operators B, is defined by 
£ , : ; — n 
zy, = By%, +." B20 (lon Oy 1p 000 90%1)- 
By this the operator 3, in Hy 4s determined uniquely. Let A be an eigenvalue 


and u an eigenelement of Bi! Bu = Au. The eigenvalues of Bh are roots *%f 
the determinant of the homogeneous system 
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‘ Yspechi mat.Nauk 11, 2, 161-167 (1956) CARD 2/2 PG - 477 


ach U4 ye Ag 
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Eneo7 Rat =? 


where the a, are the components of 


=z 
n 
(1) for Gace = 1. The operators B, approximate the operator 4 and in many 


cases A can be replaced by B,. For n->00, B converges stvongly to A. If f(A) 


is a holomorphic funotion in the circle with the radius R>Wall , then the 
sequence £(B,) converges strongly to f(A) in Ho 


Let be given the equation x=Ax+f (fall =q<1). The solution x,=(B-a)7't can be 
determined approximatively by putting zynt, Z,wAt,~-- and constructing the 


4s holomorphic in the unit circle and flali<1, 


in Hie The components of n result from 


4 
1-”A 
x= (B-B,)-'f converges strongly to xx. Some further possibilities of application 


sequence B.. Since 


are disoussed. 
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SMPTE ER: 


SOV/124-58-5-4977 


‘Translation from: Referativnyy zhurnal, Mekhanika, 1958, Nr 5, p 6 (USSR) 


AUTHOR: _Voroblyevs YusVs 


TITLE: The Moment Method in a Linear-system Vibration Problem 
(Mctod momentovy v zadache o kolebaniyakh lineynykh sistem) 


PERIODICAL Vychislit. matematika, 1957, Nr 1, pp 23-33 


ABSTRACT. An examination is made of the problem of integrating a 
system of ordinary high-order linear differential equations 
having constant coefficients, where algebraic methods have 
proved ineffective. Examined also, in this connection, is the 
problem of approximating a given system of equations by re- 
placing it with another system, similar but of a lower order. 
Considered is the equation 


BX = ax t at(t) (1) 


wherein gf(t) is the driving force and Ais a finite linear oper- 

ator determined for the entire Hilbert space H. To solve equa- 

tion (1), use is made of the method of moments, expounded by 
Card 1/3 the author previously [Uspekhi matem. nauk, 1954, Vol9,Nr 1], 
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_ The Moment Method in a Linear-system Vibration Problem 
(59)]. According to this method a series of iterations 
Zq = B 2 = AZgoy Zn = AMZ... 


is set up, whereupon equation (1) is replaced by the equation 
9g Xn : a 
Jt = Bnx, + f(t) (2) 


which approximates it. A solution to (2) is sought in the form of the series 
a Nolt) Zo # m(t)zyp Fee. + n,-1(4) Zn-l (3) 
Substituting (3) in (2) and adjusting the coefficients of z;, the author obtains 
a'system of equations equivalent to the operator equation (2) 
Inet Fa, ar = f(t) 


On dt - ngtay.y ng. =0 


Card 2/3 Be eerste erie Oe aS 
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The Moment Method in a Linear-system Vibration Problem 


On _/at = age a,7,-179 | 


The system obtained is readily solved by means of the Laplace transforma- 

tion, since it is usually possible to replace system (1) by the lower-order : 
system (4). This substitution is accompanied by an estimate of the magni- 

tude of the error, which is shown to be small if some of the natural vibra- Bs 


tions are only weakly excited, 
Yu.A. Mitropol'skiy 


1. Vibrations--Mathematical analysis 


Card 3/3 


APPROVED FOR RELEASE: 03/14/2001 CIA-RDP86-00513R001860830004-1" 


“APPROVED FOR RELEASE: 03/14/2001 CIA-RDP86-00513R001860830004-1 


SURES Misty GN emarsoe ats on 
7 


RiP sacing tied 


‘ 16(1) PHASE I BOOK EXPLOITATION Sov/2600 


Vorob'yev, Yurly Vasil'yevich 

I aS 

Metod momentov v prikladnoy matematike (Method of Moments in 
Applied Mathematics) Moscow, Fizmatgiz, 1958. 186 p. (Series: 
Biblioteka prikladnogo analiza 1 vychislitel 'noy matematikt ) 
7,000 copies printed. 


' 


Ede: SB. Norkin; Tech. Ed.: K.F. Brudno. 


PURPOSE: This book is intended for scientific workers and Aspirants 
in the fields of applied mathematics, physics and engineering, 
and also for students taking advanced courses in the above 
fields. 


COVERAGE: The book presents..the theory..of the application of the 
method of moments for the approximdte determination of the 
eigenvalues of linear operators and solution of linear equations. 
This theory is illustrated by a series of concrete examples. 

Of the many kinds of iterative methods used in mechanics, 


Card 1/5 


APPROVED FOR RELEASE: 03/14/2001 CIA-RDP86-00513R001860830004-1" 


"APPROVED FOR : 
ESSE i eee a ca PMN eee TT tee FOR RESESSE: 03/ 14/2001 CIA-RDP86-00513R00 1860830004-1 


FEES RESTS 


‘ Method (Cont. ) | ~ gov/2600 


physics and engineering, the book discusses only one class of 
method, constructed on the variational principle and closely 
connected with the classical Chebyshev-Markov problem of moments. 
These methods are noted both for the wide circle of problems 

to which they can be applied and for the rapid convergence of the 
successive approximations. The general statement of the problem 
and use of the devices of functional analysis allow all the methods 
of the class under study to be connected with the single method 

of momentse In order to facilitate reading the dook, some of 

the terminology and fundamental results of the theory of operators 
in Hilbert space have been 4ncluded. However, for better under- 
standing of some chapters, a knowledge of the spectral theory 

of self-adjoint operators and the theory of unbounded operators 

4s necessary. The author acknowledges the help be received from 
LeA. Lusternik in preparing the book. There are 33 references: 19 
Soviet, 6 English, 4 German, and 4 French. 


TABLE OF CONTENTS: 


Preface 


queers 
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- -L. Abstract Hilbert space T 
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3. Problem of moments in Hilbert space 22 

3 Approximation of linear bounded operators 28 

Che IIe Equations With Completely Continuous Operators 33 


1. The problem of mdments for completely continuous operators 33 
‘2, Nonhomogeneous equations with ‘completely continuous oper- 


ators — : 36 
3, Homogeneous equations. Determination of characteristic 
numbers a oN 48 
4, Example of computing characteristic numbers 56 
Ch. III. Method of Moments for Self-adjoint Operators 60 
: Le Self-adjoint operators 60 
2, The problem of moments in Hilbert space for self-adjoint 
operators : 66 
3. Determination of the spectrum of self-adjoint operators T4 
. Solution of ‘linear nonhomogeneous equations with self- 
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Ch. IV. Acceleration of the Convergence of Linear Iterative 
- Processes 95 
Linear iterative processes 95 
Method of moments and accelerating the oonvergence of linear . 
Aterative processes - 98 
Solution of finite difference equations 103 


Solution of Nonstationary Problems py the Method of Mo- 

ments 113 
Equations with positive defined operators. 113 
Oscillations of systems with a finite number of degrees 

of freedom . 122 
Heat propagation in a nonhomogeneous rod 123 
Transient process in an automatic control system » 3 
Oscillations of an aircraft with Sperry-type autopilot 13 


Che VI. Generalization of the Method of Moments 143 
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1. Unbounded operators 143 
2. Generalized method of moments 146 


“Ch. VII. Solution of Integral and Differential Equations 155 
1. Integral equations +s sf 155 

2. Boundary value problems for ordinary differential equa« 
' $4Lons 158 
3. Partial differential equations with variable coefficients 167 
‘4. Bending of a beam with variable cross section 173 

5. Calculating the field of an electrostatic electronic 

lens. 177 
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VoRo08' Yev, Yu. ; 


SUBJECT ussR / PHYSCIS carp 1/2 pa - 1671 
AUTHOR VOROB'EV, JU.V. 
TITLE The Powder Petterns din Eleoctrostatio Immersion Lines. 


' PERIODICAL Zurn.techn.fis, 26, faso.10, 2269-2280 (1956) 
Iasued: 11 / 1956 


The theory of aberration of the third order, which, in analogy with light 
optics, was extended to electron optics, is quite inadequate for the determi- 
nation of powder patterns whioh are obtained in the image plane and of the 

f immersion lines. The present work investigates this problem. 


the symmetry axis of the jens: The results obtain 

present discussion serves the purpose of 4lilustrating the mothod and complet- - 
ing knowledge concerning the powder patterns. With the usual method for the . 
determination of aberration the solution of the nonlinear trajectory equation 

is set up in form of a series according to the powers of small parameters. As 

_ puch parameters the emission height and the tangent of the angle of inclina- 

tion of the trajectory at the point of emission are chosen. In the course of 

the present work the following parameters of development are suggested: 

Emission height and initial velocity of the electrons which leave the cathode. 

The firat terms of the development, whioh are different from zero in the image 

plane, are here called “boundary aberrations". The equations of motion of the 

electrons emitted from the center of th 
electrostatic field) are given in oylin 


Tere? 
Sr Ath pels 
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Zurn. techn.fis,26,fasc.10, 2269-2280 (1956) CARD 2 /2 PA - 1671 
accordingly. Here the following development of the potential in the neighbor- 


_ hood of the axis is used: 9(z,r) = g (z) - (1/4) 9 "(2)" + eee here G (z) 


denotes the potential on the axis. The differential equations for the determi- 
nation of the terms in series developments are given and their integration is 
discussed. After determination of the necessary terms, an explicit expression 
for the trajectory of the electron is obtained. With its help it is easily 
possible to determine the position of the image and the powder pattern in the 
center of the image. 

An expression for the errors committed when measuring colors in the longi- 
tudinel direction is given. The chromatic aberration inoreases the dispersion 


' area by the 2~fold and reduces re-solution correspondingly. Finally, a 


formula for the dependence of the enlargement of the system on the connected 
potential difference is given. It is now possible to examine the powder 
pattern which is formed by an electron bundle emitted from any point of the 
cathode. For this purpose it is above all necessary to determine the tra- 
jectories of the electrons which form the bundle. At first formulae for the 
transversal errora are given. Next, the total powder pattern is investigated, 
whioh is an ellipse. In conolusion the powder pattern is computed with the 
help of the aberration coefficients of the third order. 


INSTITUTION: 
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AUTHFOR: Vorob'sev, Yue Ve S07 /20-120-4-17/67 

, WITLSs - On the Fossibility of Increasing the Regolving Power of an 

a Eaisgion Microecope by Means of an Electron Mirror (6 voz- 
mozhncati bovysneniya razreshayushchey sposotnocti emiesion- 
yoga mikroskope = romoshehtyu elektroanoe zerkaia) * 


LUUTANIGAL;  Geklody Akademii nauk SSSR, 1956, Vol. 170, Me Ay pre? 91-752 
(USSR) 


ABSWHIOT § The present paper shewe that by meane of an electron mirror 

% ts used as a filter the resolving; power of an emission ’ 
roacope can be increased gongiderably. The author in- 
gates an emission microscope to mhich, after the pro- . 
cn lens, a vluna cicetron mirror is fitted (which pro- 
tne image on to a acrees). The opticel scheme of such 


ure, and therefore the eberration of the electron mirror 
itsaif can be divregarded. For the circle of diffusion of 
4 ‘y yi 
Card 1/2 the emission system an exprassion io written down. The cal~ 
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S0V/20-120-4-17/67 
Cn the Fossibiiity of Increaeing the Resolving Power of an Emission iicro- 
scope by Meana of an Electron Mirror 


culated dependence of the resolving power on the potential 
of the mirror ic shown by @ diagram. An example, which is 
mentioned and described in short, shows that it was possible 
to increase the resolving power by the seven-fold. There 

are 2 figures and 1 reference, 1 of which ia Soviet. 


PRESENTED: Harch JT, 1958, bier A. A. Lebedev, ‘ember, Academy of Sciences, 
USSR 


SUBMITTED: February 26, 1953 


1. Electron optics--Theory 2. Mirrors--Materidls 3. Electron 
microscopes=~Equipment 4, Electron microscopes~~Performance 
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68003 


4664} 16,6500 16,3200 16.3420 S0V/155-58-6-4/36 


- AUTHOR: 
 PETLE: 
PERIODICAL: 


“ABSTRACT: 


ASSOCIATION: 


_ SUBMITTED: 


: Card 1/1 


Vorob'yev, Yu.Ve 


‘Theory of: the Potential for Equations in Terminal Differences 


. Me : 
Nauchnyye doklady vysshey shkoly. Piziko-natenaticheskiye nauki, 
1959, Nr 6, pp 19-24 (USSR) 


In the usual solution of difference equations under re- 
duction of the step the extent of calculation (number of 
unknowns) 4s increased and the velocity of convergence is 
deteriorated. In order to obtain easier equetions the author 
proposes to extend the classical potential theory to difference 
equations. He explains the method by the example of the plane 
Dirichlet problem with a quadratic net. The author introduces 
analogies for the potentials of the simple and double layer 


‘and seeks the. solution as a potential. When reducing the step 


the decisive equations change over into the integral equations 
of potential theory. 

Cosudarstvennyy ordena Lenina opticheskiy institut imeni 5.1. 
Vavilova (State "Order of Lenin" cal: bimeni'*) 0 


April 26, 1957 (Uspekhi matematicheskikh nauk) 
October 24, 1958 (Nauchnyye doklady vysshey shkoly. Fiziko-| 
- matematicheskiye nauki) 
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UTHO | . - / 1,8—23-4—1 / 24 
 Vertaner, Ve Ne» Ivanov, Me Ges. 7 $0 /e- sh 
5 a Kozelkin, Ve Vor Bogdanovaklys G. Ae » exer ae 
= Klyukin, V. Yeo, Nikiforova, Ve Ae» vs OV. Vv 
miyy mikroakop 
TITLE: The Series Eleotron Microscope wui-5 (Serlynyy elektronnyy © 
EM-5) | 


, ? & 9 9 


4). 
: 2 tion instrumen’ (Fig 
e EM-5 is a high resolu Coreen 
eee be corer er pea are arranged vertically ce Siler yt re 
| exhibits high resolution, Ther ae ices ta the object, the part 
ties allow good working Co of .7-5 tbe 
gee the electron beam has & diameter eee is movable from 
5 ect is situated on an object slide, ot ting of eight 
ar oa The object lens and 4ts stignasor Boe ia eaahate pean 
coils are ancurately desoribed, as Wel a vt elestronograpty with 
oun 
ting lens. The diffraction m : th plate 
penetrating ani reflected beans tae camera HONE TM eatures a 
Mimensions of .5e6 cm and 4,293 am. The Ans vt voltage 
sie vacuum system. Acceleration takes Laat of iqecody: kts 
d 4/2 a SOgT, »50, and 60 kv. The current source is stab.i-2 
Car E 
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“™he Series Electron Microscope HM-5 SOV/ B23 11 2/21 


fluctuation amounting to 0.003%. The electrical supplies are 
disoussed. The elcotron microscope IN-5 allows a bright ani dark 
field illumination, stereoscopio investigations, microdiffraction 
images, dark field investigations of the diffraction reflexes, etc. 
On foousing, the image soreen is observed through a binocular 
miorosyope with a 9fold magnification. The resolving power amounts 
to 20 ®. There are 3 figures and 3 Soviet references. 
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AUTHOR: Vorob'yev, Yu. V. §07/48-23-6-7/26 
>, ; : coca aR Sa RN ROTH Ae 
TITLE: “On the Limit of the Resolution Power of Emission Electron 
a 38 Kkicroscopes (0 predel'noy razreshayushchey sposobnosti enission- 
nogo elektronnogo mikroskopa) 


PERIODICAL: Izvestiya Akadenii nauk SSSR. Seriya fizicheskaya, 1959, Vol 23, 
Nr 6, pp 694 - 696 (USSR) 


ABSTRACT: In the introduction, a formula is written down for the theoreti- im 
cal resolving power of the imuersion objective lens: 5=ké&E} 
the proportional counter k, the amount of which depends on the * 
character of the emission and the emitted surface, is given as see ee 
amounting to 0.1 - 0.3. The increase of tho resolving power — see 
4s connected with an increase of the electrode voltage, and as We 
in the latter spark discharges are liable to occur, a practical ace 


limit is set. A diaphragm facilitates increase of resolving 
i power in spite of this limit. In the present paper the author 

shows that the resolving power may be inereased by means of an 

electronic mirror, which is used as 4 filter. The optical schene 

of this arrangement is shown by figure 4. The nuaber of electrons 

emitted by a thermocathode is calcujated by mcans of the Max- One 
Card 1/2 well-Boltzmann statistics. As the electron beam enitted fron coe 
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On the Limit of the Resolution Power of Emission SOv/48-23-6-7/28 
Electron Microscopes ‘ 


a certain surface element of the cathode fills a certain surface 
element of the image, the resolving power is connected with 

the current density in the image. Further, the potential on the 
mirror influences the resolving power and the intensity of the 
image. By means of the formula for the distance from the 
symmetry axis of the electrons coming from the center of the 
cathode, a formula is then deduced for the current in the image 
plane. There are 2 figures and 3 references, 1 of which is 
Soviet. 
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AUTHORS t Malakhovys Le H., Vorob!yevs Yee Vis preci sov /48-23-5-24/28 


Men ppg eng Te ET 


TITLE? The Exactness of the fransmission of the Distribution of the 
potential in ghadow-electron-optical Methods (Tochnost' 
peredachi raspredeleniya potentsiala tenevym 

elektronnoopticheskin metodom) 


PERIODICAL: Izvestiya Akademii nauk sssr. Seriy® fizioheskaya, 1959, 
; Yol 23, Nr 6, PP 165-169 (USSR) 


ABSTRACT: In the shadow-electron-optical method of investigating electro- 
; nagnetic fields in the neighborhood and on the surface of 


objects, the shadow image of 4@ net i8 used, which 4s located 
in the focal plane of the object. m to be solved is 
the explanation of the results fo he determination 
of the field from the displacement of the shadow image of 
the net. In the first part of the paper the connection 


f the electrons feild of the 


objec 

4s investig (Fig 1) 

purposes and ait (1) is deduced for the displacement. 
In the second part 0 r the determination of the 
electric field near the object 18 discussed. Two formulas 
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The Exactness of the Transmission of the 
1 Methods 


Distribution of the Potential in Shadow-electron-optica 


(4) and (5) are deduced: for the distribution of the potential, 
and the result obtained is shown by two diagrams (Figs 3, 5). 
Finally, the exactness of this method is investigated and the 
conditions are given at which the distribution of the 

potential on the objeot can be determined. There are ae 
6 figures and 3 refarences, . i 
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AUTHORS: Malakhov, L.N.:  Vorott gers LieNe 


TITLE: An Blectronoptical Method fur tae Investigation of Miorofields 
(Elektronnc-opti.chesidy metod issledovaniya mikropoley 


$ is? 
PERIODICAL: Doklady Akademii nauk SSSR; 4959» youleNr 2, pr 315 - 346 (USSR) 


ABSTRACT: The present paper deals with an eleotron-optioul method for the 
investigation and measurement of the potential distrimition in 
the miororanges on the surface of a semiconductor. For this purposes 
the wedge-shaped test objeas is produced in auch a manner that 
4ts conductivity varies along the edge. This test object is tnen 
fixed in the objeot—p2ane of th: lens, where 4t is irradiated by 
means of a parallel election bear. The image of the edge of the 
object is then observed On a SOrs3%. When a voltage is applied 
to the object, the electris field distorts the eleotron orvits, 
but because she object ea on the objeat-plane of the lens, 
4t3 image on the sor If, while the lens 
and the screen remai the focal distance 07 
the lens is altered: the imags 4 ig shifted on the 
sereen after 4 voltage is 4s distorted 
according +o the deflection ns in the field 
of the object. Thia deflection takes pla 
perpendicular to the eige of the wedge. 3 
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the object in the direction whiah is perpendicular to this edge 

is proportional to the eleatrio field at this point. A fomula 

for this shift is written dow. Shifting in a direotion parallel 

to the edge of the objeot is, like in the case of a perpendicular 
shift, proportional te the variation Af of the focal distance of the 
lens, but it is of a more complicated character. These shifts can 
be avoided by using a lens wit: adjustable axial astigmatism, 

Such tests were carried out on an eleatronic microscope with 
adjustable stigmator, in wnish case an extended p-n-transition 

with a germanium monosrysateal was used as experimental object. The 
results otGained by this yxperl.ert are illustrated by 3 figures. 
The results obtained ty the present investigation a.e well confimmed 
by measurements carried cut by che condenser method. 


There are 2 figures. 


ASSOCIATION: Fizicheskiy institut im P.N. Lebeieva Akademii nauk SSSR 
(Physics Institute imeni P.N, Lobadev of the Academy of Sciences USSR) 


PRESENTED: December 7, 1958, by A.A. Lebedev, Academioian 
SUBMITTED: November 26, 1958. 
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Voroblyev, Yu. V., Vyazigin, A. A. g0v/20-126-6-28/67 


On the Chromatic Aberration Field in the Flectron Microscope 
(0 polevykh khromaticheskikh aberratsiyakh v elektronnom 
mikroskope) 


yeeeny Akademii nauk SSSR, 1959, Vol 126, Nr 6, pp 1248 - 1249 
‘(USSR : 


Earlier papers (Refs 1 and 2) had shown that the chromatic ab- 


‘erration field may be corrected by an appropriate choice of 
current strength and voltage in the electron microscope lensese 
The present paper deals with the investigation of the chromatic 
aberration field of an electron microscope, in which the axes 
of the lenses are individually displaced with respect to one 
another. Formulas (1) give the displacement of the image of 
any arbitrary object point by a change in the accelerating 
voltage by AU. Formula (2) serves for the determination of 
the section of the total chromatic aberration field in the ax- 
jal optical system, and formula (3) the same for nonaxial op- 
tical systems. In the case of electron microscopes with high 
resolving power, however, chromatic aberration is very slight, 
and therefore, a correction is not necessary. It is further 
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‘On the Chromatic Aberration Field in the Electron S90V/20-126-6-28/67 
; Microscope 


stated that the chromatic aberration may, in consequence of 
bad collimation, be decreased only by a better collimation and 
a steadier accelerating voltage. There are 2 references. 
PRESENTED: March 23, 1959, by A. A. Lebedev, Academician 


SUBMITTED: March 16, 1959 
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: Analysis of methods for adjusting nagnetic electron microscopes, 


_.. Opt. i spektr. 10 no.22257=264 F '61, (MIRA 14:2) 
<P (Electron microscope) 
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eee Aberrations in an Electron Microscope i 


aberrations were f£ 
0 
references, ones There are 7 figures and 3 non-Soviet 
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Analysis of aberrations appearing due t2 defects in the manufacture 

and alignment of electron microscopes. Radiotekh. 4 elektron 6 

n208:1386-1391 Ag ‘61, © (MIRA 14:7) 
(Electron microscope) 
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. QOptdes of EM-5 and EM-7 electron microscopss. Izv.AN SSSR.Ser.f1. 
_ 25 no.62680-682 Je ‘61. (MIRA 1436) 
(Electron microscope) 
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(Electron microscope) 
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EM-7 electron microscope. Izv. AN SSSR. Ser. fiz, 27 no.921193- 
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(Electron microscope) 
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L 36549-66 ewr(1) P(e) 
KEC NR: APGO15752 - : SOURCE CODE: yn/0048/66/030/005/0730/0734 
734 


auTuior: Vyazigin, Ae Asi yorobtyev, Yu. V- Lz 
; i wunmapunenast meacemannnsinpan reted oben wie EN Tm : 


onG: none 


tions on image quality under conditions for realizing the 
lectron microscope /Report, Fifth All-Union Conference on 


y 6-8 July 19657, . ; 
vs 30, no. 5, 1966, 730-734 


TITLE: Influence of aberra 
ultimate resolution of an e 
Electron Microscopy held in Sum 


source: AN SSSR. Izvestiya. Seriya fizicheskaya, 


microscope, spherical aberration, astigmatism, 


TOPIC ‘TAGS: electron optics, electron 
optic resolution 


chromatic aberration, image contrast, 


v 
rs“ Izv.AN SSSR. Ser. fiz. 27, 


ABSTRACT: It has previously been shown by the autho 
1122 (1063)) that the ultimate resolution of an electron mi » can be improved 


only by reducing the spherical error or increasing the accelerating potential. In 
the present paper the authors use the methods and results of their earlier paper to 
caiculate the effects of axial astigmatisn, defocusing » and chromatic error on the 
image contrast and resolution of an electron microscope. The results are presented 


graphically and in tabular form mi that image contrast 
resolving power W 


and are discussed. It is fou 
deteriorates more rapidly than ith increasing axial astigmatism or 
degocusing« If one decreases the spherical aberration, the chrona 


tic aberration de~ 
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416 0 (also 1132, 1395) B102/B204 ae 
AUTHORS s Vorob'yev, Yu. V. and Karkhanin, Yu. I, 

2 f a RRR oe) : Ps 
TITLEs Infrared luminescence of the surface layer of cuprous oxide 


PERIODICAL: Fizika tverdogo tela, v. 3, no. 1, 1961, 206-211 
TEXT: Karkhanin, together with-others, carried out various studies on 


luminescent Cu,0, and reported on these investigations in earlier paper 


(Refs.1,2). An investigation of the effect of electrolytes upon 
Cu,0 luminescence showed that the extinction of luminescence is related 
to the presence of positive ions on the cu,0 surface. The opinion was A 


expressed that the cations inorease the blocking inflection of the bands 

in the surface layer of the semiconductor; here, the number of neutral se 

-acceptor centers decreases, and thus also the exciton annihilation fee 
probability. For specimens with a small screening depth, the diffusion eee 
length of an exciton was calculated as being 1) 5p. It could also be ieee 


fe shown that an external electric field may produce a considerable effect 
Card /; 
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Infrared luminescence of the... B102/B204 


upon the extinguishing effeot of the electrolyte. In continuation of 
these studies, the dependence of the intensity of the luminescence of 
Gu,0 upon a potential difference applied to the system ouprous oxide - 


electrolyte was studied, and a report is given in the present paper. 
Fig. 1 schematically shows the optical arrangement of experiments. The 
light from source S (100 w) was made parallel in the capacitor lens I, 
fell through a filter M (80 mm, concentrated Mohr salt solution), an 


interference filter W$, which monochromatized the light (filters with 
Anax ” 442.2, 471.2, and 483.9 mywere used), and was directed onto the 


specimen by means of lens II and prism/! so that it hit the interface 
electrolyte - Cu,0 from below through the electrolyte. As receiver of 


the infrared emission of Cu,0, a multiplier of the type 93¥-22 (FEU-22) 


was usedy a galvanometer of the type M-21 (M-21) was inserted into the 
anode circuit of the FEU-22 photomultiplier. Between specimen and 
FEU-22 there was an ebonite filter. Fig.2 shows the arrangement of 
specimen and electrolyte. Measurements were carried out in the following 
manners First, the luminescence of dry Cu,0 was measured, and also the 
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capacitor photoeffect. Next, the specimen was put into the holder (Fig. 2), 
and luminescence was measured at various voltages applied to Cu,0 and Pt. 


From the preliminary investigations it had already been known that Na,C0, 


and Na,S0, have a considerable extinguiski..¢¢ power, NaCl and KCl, however, 


hardly at all. ‘The experiments described were carrisd out with Nato, and 


NaCl. The dependence cf the luminescence intensity on the external voltage 
was found to differ for the two electrolytes. Whereas in Na,C0,, at about 


2.5 v, the intensity decrease beccnes leas with increasing voltage, a 
jump-like intensity drep occurs in NaCi at about 2.5 v. (Abstracter's note: 

The present paper shows curves for specisens ne. 1-A-i, 1-A-10, and * 
1-A-17, It i9 not said in what these specimens differ]. The luminescence 

intensity decreases if Cu,0 is connected as a cathode; if Cu,0 is the in 


anode, extinction decreases if Na,C0 serves as an electrolyte, it remains 


unchanged if NaCl is used. Measurements with an alternating-current bridge 


showed tnat the Cu,0 electrode has a capacity of 0.005 pf/em*. Experimen- 
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tal results indicate that the energy band boundaries on the semiconductor 
surface in the blocking direction are practically shifted by the amount 
of the applied external voltage. Here it ts assumed that the possible gap 
between Cu,0 and electrolyte is essentially smaller than the screening 


depth 1. (5). On the assumption that the band curvature is low, W may 


be put equal to Woes and for the intensity of luminescence, 
roe) 


° 3 “KX ra 2 -24x 
I, - pf n(x)m,, ax -B{ n(x)a_ We dx - Pf alxda_., (wo/2)e AX - seoee 


r 
=I, - 1,¥, ; 1,(¥,/2) is obtained, where I, = f(A/Dp")m s&s 1/1, 
W= eV/eT, p° = 1/DT. Here, the diffusion equation j = -Ddn/dx and the 


equation of continuity dj/dx = Ake”. n/t were assumed to hold; j(x) is 
the exciton diffusion current, n(x) - exciton concentration, T - exciton 
‘lifetime, k ~ light absorption coefficient. The coefficient 
C = (1, /,)(e/xt) may be calculated from the 1,/1,(¥) curves: 
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"On. 


On pe Eee 2 er + Prom this formule it follows, e.g, for 
ee) 


| ee we /a,, = 0.01 p=0. 15 yrs and therefrom 1 585 which ts in good agree- |. ~ 
as pent with previous measurements. The effect of the field upon the 
wf extinetion - of Cu, 0 luminescence may be explained both qualitatively ana 


is; quantitatively: i assuming that on the surface of the semiconductor a. 
i. Dlooking - infleotion of the energy, bands occurs. The authors thank 
- Professor V. I. Lyashenko and Docent K. B. Tolpygo for their dnyerest end z 
: Gisocussions. There are 4 figures and 4 Soviet-bloo references. ¢ 
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AUTHORS: Vorob'yev, Yu. V., and Karkhanin, Yu. I.- 

eesti bl EES, 
TITLE: The effect of oxygen vacancies on the luminescence and 
photoconductivity of cuprous oxide : 

PERIODICAL: Fizika tverdogo tela, v. 4, no. 11, 1962, 3336-3337 
TEXT: The long-time component of photoconductivity and the short-wave t 


(0.7-0.8 uw) luminescence of cu,0 may be related to-donor-type lattice 


defects (oxygen vacancies) in the lower nalf of the forbidden band. These 

furnish two electrons which may constitute a center of thermal excitation 

in the conduction band or of recombination for‘a'’free hole. The variation 

of the luminescence intensity with the wavelength of the exciting light 

(two maxima) indicates that the centers are excited by the direct absorp- oT. 
tion of light. The oxygen vacancies with their two localized electrons 
have a short time of afterglow (less than 471079 "5 c) similarly to the 


F-centera in alkali halides. The long-time photoconductivity (I. S. ! 
Gorban' et ale, FIT, 35 7, 1961) in Cu,0 specimena having short-wave ‘ 
1 eG 


Card 1/2 


APPROVED FOR RELEASE: 03/14/2001 CIA-RDP86-00513R001860830004-1" 


"APPROVED FOR RELEASE: 03/14/2001 CIA-RDP86-00513R001860830004-1 


seer 


‘SUBMITTED: July 9, 1962. 


© it : . 4 


3 t 


a | 
ad, 8/1681 Peer oeasony (4 a/083 
The effect of oxygen yacanoler. eee q106/8 


luminescence can therefore be deptained by fonized | ‘oxygen vacancies 


‘trapping free electrons and abu increasing the }ifetine of the photoholea. 


There is 1 figure. 
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See mance emnmaciaaaa aaa ats 
TITLE? on the relaxation time of the short wavelength 
a: luminescence bands of Cug0d 


PERIODICAL: Optika A spektroskopiya, vel3, nol, 1962, 148 


TEXT: © Luminescence was excited by a pulsed light source (quartz 

high pressure xenon lamp). A condenser (0,05 ¥F, ke kV) was 

discharged through the lamp giving a pulse of duration 1.5» sec 

with a rise time of 0.4 sec and a repetition frequency of 50 c/s. 

The red and infrared part of the spectrum was absorbed in a 

saturated sait solution filter 200 mm thick plus. C3C-+7 (szS-17) . Z 
'Lfilter. Detection of luminescence was by means of a. O3Y 722 “4 
(FEU-22) photomultiplicr with aypC-3 (UFS-3) filter. ,Times of 

relaxation % were measured by Tolstoy and Feofilov's*taameter 

method which in this case had’ a: limiting sensitivity of 4x 1078sec. 

“At the temperature of liquid oxygen * is below this limit and X 
remains.so0 as the temperature is increased to 130°C while the 

intensity of luminescence falls quickly. At ‘temperatures from 
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On the relaxation time see £039/E420 


-183 up to +20°C, +t increases from 6 x 1078 to 5 x 10"7 sec 
as in N. A. Tolstoy's work, These results show that the 
relaxation time for-short wavelength luminescences is less. than 
for infrared, , a . 
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1, Kiyevskiy epee ge universitet im, Shevchenko. 
(Copper ents) (Luminescence) 
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total cross section of the recombination centers. A model (seo Fig. 2 on the 
Enclosures) applicable to the Cu,0, had rapid. R levels (copper vacancies) and had 


; two B1.0W levels, Mj, and Mg (oxygen vacancies)» Free centers. (R, M5 M,) captured 
; electrons from the conduction zone (captured probability 8,. Bi» 


( : ae The 
photoelectron occupied center (concentration ry MM, Mp) captured holes from the 
valence zone (capture speed “J; Ty Ts The probability of carrier capture 


by a center, per unit tine, is linked to the capture cross section S by GB = 


.' where v is the thermal speed. Tho center congentration decayed exponentially. 
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: _ Sxperimental results showed the long-term concentrations, My, 2,» differed only by | 
a constant factor, and their ratio aor was independent of the illumination, the 


by 2 
| gonditions for which show? 1) the filling of the centers is linked with the 
’ spacing of their Fermi energy levels; ami 2) the energy position of the M, and Mo, 


levels is the same. Light absorption occurs in two bands, basic (A< 0.63 p) and’ 
an additional band (2 0.7008) with differing photoconducti.ve processes in each. 
The discharge of the long components is maximum, with A50.65 M3 and the short 

components with A< 0.63 pr» Tho parametors of the recombination centers of the My 


and Mp levels were determined, spacing of the R centoxs was found 
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the nonlinearity of photoconductivity permits the 
, simple determination of the recombination center parameters in a semiconductor 

when the recombination center concentrations are small 
The author thanks Yu. 
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TOPIC TAOS: | Photoconduotivity, cuproua oxide, oryetal- lattice dufect, electron 
a capture — 


ABSTRACT - In view of cortain Seaton atetiens in the published explanations of the 
“Ineture of photoconductivity of cuprous oxide, the authora investi, gated the actior 

of various factors that changed the concentration of the complexes changes in 

temporature and Lilunination} on the low-inertia photo conductivity with time 


constant < 1074 sec), and the influence of prolonged illumination on the conduc-~ 
itivity of Cuproun oxide. The Photoconductivity was exsited with short light pulses — 
I (~ 1e5 ysoo, k= 0.7 = O.8y ). In the 20 < tT < 700 range, only the electronic! 
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